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© Personal telecommunication system. 



® The location independent personal telecommuni- 
cations system of the present invention enables a 
subscriber to have a single personal telephone direc- 
tory number. When that personal telephone number 
is dialed, the system uses the existing public and 
cellular communication systems and a service node 
all comprising parts of the personal telecommunica- 
tions system to route the call to the present, or last 
known location of the subscriber. The location of the 
subscriber is determined by the personal telecom- 
munications system through a radio tracking system 
comprised of a number of radio base stations that 
monitor the subscriber's location by communicating 
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with a personal communicator carried by the sub- 
scriber The subscriber location information is trans- 
mitted from the base stations to the service node for 
storage and subsequent access when a call is 
placed to the subscriber's personal telephone num- 
ber. The service node will then transfer the call to 
the proper telephone number at the location where 
the subscriber is currently, or last known to be 
located, or if not at a fixed location with a known 
phone, notify the subscriber through the base sta- 
tions and the personal communicator of the incom- 
ing call. 
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TECHNICAL FIELD 

The present invention relates to the field of 
personal telecommunications, and in particular to a 
location independent personal telecommunications 
system that utilizes a radio messaging system and 
existing public and cellular telephone communica- 
tions systems to enable a caller to contact a sys- 
tem subscriber at any location by dialing a single 
personal telephone number. 

BACKGROUND OF THE INVENTION 

In today's fast paced, complex and business 
oriented society, it has become increasingly impor- 
tant for some people to be accessible to personal 
communications at all times. For example, a pro- 
fessional such as a doctor or attorney may need to 
be constantly available for, communications from 
present and prospective colleagues, patients, cli- 
ents, family or friends. Other persons in service 
related fields, for example, repair persons, sales 
persons, delivery persons and construction con- 
tractors and workers, also need to be accessible 
for communications at all times so that they can 
serve their customers efficiently. Unfortunately, 
those persons who require instantaneous commu- 
nications accessibility are rarely present at a single 
location where they can be reached by callers via 
normal telephone service. Locating and commu- 
nicating with these people is further frustrated by 
the fact that they rarely maintain a fixed schedule 
or itinerary. 

In order to be accessible for communications 
at all times, these persons typically obtain one of 
two communications services; and in fact several of 
these persons obtain both services. First, the per- 
son may engage a paging service to receive and 
report phone calls made to a selected primary 
phone number maintained by the person at home, 
office or some other fixed location. Calls made to 
the primary number are screened by the paging 
service and the person notified by phone call or 
pager with regard to the most important or pressing 
calls. Alternatively, the calls are recorded by the 
service on a message board for subsequent call in 
and recovery. Second, the person may choose to 
have phone lines installed in a number of important 
locations frequented by the person to enable com- 
munications contact. Both service options share 
one drawback in that they are expensive to main- 
tain on a monthly basis. The paging service is 
undesirable as there is no personal communication 
between the caller and the person. The second 
service option is undesirable as it requires a caller 
to locate and remember all phone numbers asso- 
ciated with the separate locations frequented by 
the person (for example, home, office and cellular). 
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An additional drawback to the multiple phone line 
service option is that callers often must sequen- 
tially dial each number for each location, often 
more than one time, before finally being able to . 

5 reach the desired person. 

The additional drawbacks and difficulties exper- 
ienced with persons who maintain separate location 
communications facilities are apparent and are en- 
countered by frustrated callers on an almost every- 

io day basis. For example, in trying to reach your 
physician in an emergency situation you would first 
attempt to contact the office requiring the caller to 
first locate the doctor's office telephone number. 
After contacting the receptionist at the office or 

75 reaching a message center, the caller may be told 
that the doctor is at another office, at home or at 
the hospital requiring the patient to locate and dial 
more telephone numbers. Again, the doctor may 
not be at any of the designated locations, but may 

20 in fact be in a car and reachable only through a 
cellular communications service that requires the 
locating and dialing of yet another number. The 
process of locating and dialing phone numbers can 
go on ad infinitum until the doctor is finally located 

25 and contacted. In the alternative, the caller may 
eventually realize that the doctor is not at any of 
the regular locations and is effectively unreachable. 

Accordingly, there is a need for a personal 
telecommunications service that will provide loca- 

30 tion independent communications service for a 
subscribing individual that will enable a caller to 
contact the subscriber for personal communication 
or message transmission by dialing a single per- 
sonal communications phone number. 

35 

SUMMARY OF THE INVENTION 

The present invention comprises a location in- 
dependent personal telecommunications system 

40 that enables a subscriber to have a single personal 
telephone directory number. The system functions 
by routing the incoming call to the personal tele- 
phone number to a telephone at the subscriber's 
current location or notifying the subscriber of the 

45 call if telephone communication is not available. An 
incoming call made to the personal telephone num- 
ber assigned to the subscriber is routed by the 
existing public communications network to a ser- 
vice node dedicated to the personal telecommuni- 

50 cations system. The service node then instantly 
accesses the subscriber's current, or last known 
location and routes the incoming call to the proper 
directory telephone number for that location. The 
location of the subscriber is determined by the 

55 . personal telecommunications system through a ra- 
dio messaging system that monitors and tracks the 
subscriber's location by means of a personal com- 
municator carried by th subscriber. This location 
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information is stored in a look-up table at the 
service node along with communications routing 
information and accessed as needed to route in- 
coming personal telephone calls. 

With the personal telecommunications system s 
of .the present invention, the telephone numbers 
assigned to the phone lines at primary locations 
frequented by the subscriber, such as a home, 
office or cellular, are not affected, deleted or 
changed. In fact, the system of the present inven- io 
tion utilizes those numbers to transfer the incoming 
call made to the subscriber's personal telephone 
number to the phone number for the existing 
phone line at the location where the subscriber is 
currently located. Thus, there is no need to change 15 
the subscriber's existing communications services 
and persons may still call thosie numbers without 
accessing the personal telecommunications sys- 
tem. The service provided by the present invention 
is an additional service available to a person who 20 
requires communications accessibility through the 
dialing of a single phone number. 

The radio messaging system utilized to monitor 
and track the location of the subscriber comprises 
a central base station located at the service node 25 
and a plurality of 1 remote radio base stations lo- 
cated at selected fixed and known locations. Each ^ 
base station maintains periodic radio contact with 
the personal communicator carried by each sub- 
scriber. A set of primary remote base stations are 30 
located at each subscriber's primary communica- 
tions locations, such as home, office or cellular. 
Other remote base stations are located at popular 
gathering places such as sporting facilities, shop- 
ping malls and restaurant areas, or on top of build- 35 
ings or in other structures around the subscribers* 
living, working and playing areas. The personal 
communicator is a credit card sized device that 
easily fits in the subscriber's shirt, briefcase, wallet 
or purse. The communicator contains a limited 40 
range radio transceiver, display device and function 
keypad coupled to a dedicated processing circuit. 
Through the transceiver, the communicator and the 
nearest remote base station maintain radio commu- 
nication to continually update the present location 45 
of the subscriber. 

Each remote base station periodically polls its 
surrounding area for proximately located subscriber 
personal communicators. Each personal commu- 
nicator in the area responds by notifying the polling 50 
base station of the subscriber's presence. This 
location information is then relayed by the network 
of remote base stations to the central base station 
at the personal t lecommunications system service 
node where the subscriber's current location and 55 
communications routing information is updated and 
stored in a look-up table in anticipation of future 
need. 



Upon receipt of an incoming call to the per- 
sonal telephone number, the service node will ac- 
cess the subscriber's current known location from 
the look-up table to inform the subscriber of the 
incoming call and deliver the phone call if possible 
according to the accessed routing information. If 
the subscriber's current location is at home, office 
or a cellular location, the service node will access 
the appropriate telephone or cellular number for 
that location from the look-up table and route the 
call to the subscriber. If the subscriber's current 
location is not their home, office or cellular location, 
the service node knows not to route incoming calls 
via public telephone lines or cellular lines, and 
instead accesses from the look-up table and con- 
tacts the base station last in communication with 
the subscriber's personal communicator to route an 
alarm message and notify the subscriber of the call 
in the same manner as a pager service would 
operate. With notice of the call, the subscriber can 
choose to execute one of many functions to re- 
spond to the incoming, call, including putting the 
caller on hold or taking a message for a later return 
call. 

Other features and services, originating with 
each subscriber using the personal communicator 
function keys, are available to the subscriber 
through the radio messaging system and the ser- 
vice node. These services are available to the 
subscriber regardless of the subscriber's location. 
For example, the subscriber can access the service 
node over an adjacently located telephone man- 
ually or directly through the personal communicator 
and use speed dialing, three-way calling, call wait- 
ing, voice activated ' dialing or other features. In 
addition, the subscriber can signal, through the 
personal communicator, an emergency situation. 
This signal will be transmitted to the service node 
where emergency aid will be summoned and with 
subscriber's location being determined by the radio 
messaging system. The subscriber can also attach 
a mini alphanumeric keyboard to the personal com- 
municator and transmit text messages over the 
radio messaging system to the service node for 
further transmission to the intended destination. 

As can 1 be seen through the foregoing descrip- 
tion, the personal telecommunications system of 
the present invention allows a subscriber requiring 
immediate communications accessibility at a num- 
ber of locations to be contacted by a caller through 
the identification and dialing of a single telephone 
number. The system also provides a number of 
additional communications features that may be 
originated with the subscriber at the personal com- 
municator for transmission via the radio messaging 
system. This system minimizes the frustration 
historically encountered by persons forced to lo- 
cate highly mobile persons by accessing and dial- 
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ing a series of phone numbers and enables highly 
mobile individuals to maintain communications ac- 
cessibility at all times. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other applications for, and a more complete 
understanding of the personal communications sys- 
tem of the present invention will become apparent 
by reference to the following Detailed Description 
when taken in conjunction with the accompanying 
Drawings wherein: 

FIGURE 1 is a block diagram for the personal 
telecommunications system of the present in- 
vention; 

FIGURE 2 is a block diagram for the base 
station utilized by the personal telecommunica- 
tions system; and 

FIGURE 3 is a block diagram for the personal 
communicator carried by the subscriber. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Referring now to FIGURE 1, there is shown a 
block diagram for the personal telecommunications 
system of the present invention that enables a 
subscriber 10 to be located and accessed for com- 
munications through the dialing of a single personal 
telephone number regardless of location. The sub- 
scriber 10 is typically a business person or profes- 
sional who needs to be constantly available for 
communications from present and prospective col- 
leagues, clients, family or friends. Because of the 
subscriber's lifestyle, the subscriber 10 is rarely 
located at a single or fixed location for an extended 
period of time. Normally, the subscriber 10 can be 
called at one of several primary locations that in- 
clude the subscriber's home 12, office 14 or ve- 
hicle 16. The subscriber may additionally be 
present for a period of time at other locations such 
as restaurants, shopping malls or sporting facilities 
where the subscriber can be contacted at a public 
phone if the number is known. 

The telephone numbers for the phones 18, 20 
and 22 at home 12, office 14 and vehicle 16, 
respectively, are, as has historically been the case, 
location specific in that the number is assigned by 
the telephone carrier or cellular carrier to a phone 
located at a certain place. However, even with 
assigned phone numbers, communication is dif- 
ficult because the subscriber 10 is not predictably 
or certainly located at a particular phone. In such 
situations, a caller may fruitlessly attempt to track 
down the subscriber 10 by calling the phones at 
home 12, office 14 or vehicle 16 only to find the 
subscriber not present or in transit between loca- 
tions or at a separate location where the phone 
number is unknown. 



With the personal telecommunications system 
of the present invention, the subscriber 10 is as- 
signed a personal telephone directory number. 
Callers dialing that personal number will have their 
s calls automatically routed by the system to a 
phone at the subscriber's current location.. If the 
subscriber 10 is not at a location with a known 
phone number, then the system will provide an 
alert message to the subscriber for notification . of 
10 the incoming call. 

The personal telecommunications system com- 
prises a dedicated service node 24, a personal 
communicator 26 assigned to each subscriber 10 
and a plurality of base stations 28 operated in 
75 conjunction with an existing public switched tele- 
communications network 30. The service node 24 
is an intelligent network platform that is the central 
hub for processing of incoming calls dialed to a 
subscriber's 10 personal telephone number The 
20 service node 24 also handles outgoing calls as 
directed by the subscriber. The service node 24 
uses trunk connections 32 and 34 to interface with 
the public switched network 30. Trunk line 32 com- 
prises a group of direct inward dial (DID)/direct 
25 outward dial (DOD) trunk lines that provide a voice 
path and directory number for incoming and out- 
going calls for the personal telephone number as- 
signed to the subscriber 10. Incoming calls dialed 
to a subscriber's 10 personal phone telephone 
30 number are directed by a local exchange end of- 
fice 36 to the system service node 24 over trunk 
line 32. The system service node 24 will provide 
audible ringback to the caller and provide answer 
indication on incoming calls. 
35 The DID/DOD trunk line 32 and trunk line 34, 

which is a feature group B/D trunk, are used to 
redirect and output (route) incoming calls from the 
DID trunk line 32 to the proper destination tele- 
phone at the subscriber's current location. The 
40 feature group B/D trunk line 34 routes the incoming 
call through the access tandem 38 of the public 
switched network 30 to the proper local exchange 
end office 36. The DID/DOD trunk line 32 routes 
incoming call out directly to its associated local 
45 exchange end office 36. It will of course be under- 
stood that the system may utilize other trunk line 
types should the service become available from the 
local carrier. For example, the DID/DOD and fea- 
ture group B/D trunk lines could be converted to 
so primary rate access and feature group K trunks 
thus enhancing the operation of the system by 
enabling the system to receive originating caller 
information* identification and call screening ser- 
vices. 

55 The service node 24 contains equipment for 

receiving, originating and routing calls to and from 
the public switched network 30, for providing inter- 
active feature management for users of the node 

5 
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and for interfacing the radio messaging system. 
The service node uses two types of intelligent 
network platforms; a network interface platform and 
an information services platform. The network inter- 
face platform provides trunk line access, switching, 5 
monitoring, signalling and low level call control. 
The information services platform is a collection of 
system resources and is home of the control com- 
puter for the service node. The manner of opera- 
tion of the service node is determined by the 10 
particular resident applications program executed 
by the service node's computers. United States 
Patents Nos. 4,903,263, 4,853,955 and 4,782,519, 
and application for patent Serial No. 07/469,093 
disclose the hardware implementation of the ser- 15 
vice node 26 utilized by the system of the present 
invention. 

The personal telecommunications system does 
not affect the telephone numbers assigned to the 
phones 1 8, 20 and 22 at the subscriber's home 1 2. 20 
office 14 and vehicle 16, respectively. In fact, these 
numbers are stored by the service node 24 in a 
look-up table (along with other routing and iden- 
tification information) and accessed in order to 
route incoming DID trunk 32 calls for the personal 25 
telephone number through the proper local ex- 
change end office 36 to the place (home 12, office 
14 or vehicle 16) where the subscriber 10 is cur- 
rently located. 

For example, if the subscriber 10 is at home 30 
12, the incoming call to the subscriber's personal 
telephone number will be routed by the service 
node 24 and access tandem 38 to the directory 
number assigned to the home phone 18. The in- 
coming call 8 will be completed by directing the 35 
incoming call to the home phone 18 via local 
exchange end office 36 and lines 40 and 42. Simi- 
larly, if the subscriber 10 is at the office 14, the 
incoming call 8 to the subscriber's personal tele^ 
phone number will be rerouted by the service node 40 
24 and access tandem 38 to the directory number 
assigned to the office phone 20. The call is com- 
pleted via the local exchange end office 36 and 
lines 44 and 46. Finally, if the subscriber 10 is 
located at the vehicle 16, the service node 24 and 45 
access tandem 38 will redirect the incoming call to 
the assigned cellular number for the vehicle tele- 
phone 22. The call is completed via the cellular 
network using the local MTX cellular switch 48 and 
line 50. The system thus allows the subscriber 10 50 
to be reached for communication through the dial- 
ing of a single phone number as processed by the 
service node 24. 

The location of the subscriber 10 is determined 
by the personal telecommunications system 55 
through an included radio messaging system that 
monitors and tracks the location of system sub- 
scribers by means of a personal communicator 26 



carried by each subscriber in radio communication 
with a network of base stations 28 and the service 
node 24. A pair of central base stations 28c are 
coupled to the service node 24 to insure continu- 
ous communication with the service node 24 in the 
event one central base station malfunctions. Addi- 
tional remote base stations 28r are placed at pre- 
determined, periodic locations in the geographic 
area serviced by the system. These remote base 
stations 28r are of two different types, a relay base 
station 28rr and a primary base station 28rp. 

Primary base stations 28rp are base stations 
located in each subscriber's 10 primary commu- 
nications locations, such as home 12, office 14 and 
vehicle 16. The primary base stations 28rp are 
placed in the vicinity of the phone 18, 20 and 22 at 
each primary location. Primary base stations 28rp 
may also be located in heavy traffic areas such as 
restaurants, sports facilities, office buildings, shop- 
ping malls and airports. Each primary base station 
28rp, no matter where located, may be shared by 
several subscribers 10. 

The purpose of each primary base station 28rp 
is to detect the presence of an assigned personal 
communicator 26, and hence a designated sub- 
scriber 10, within several hundred feet of its loca- 
tion. If the personal communicator 26 is located, 
the base station 28rp will transmit subscriber loca- 
tion information over the radio messaging system 
to the service node 24. The primary base stations 
28rp can also function to transmit messages from 
the service node 24 to each personal communica- 
tor 26 using the radio messaging system and 
search for stray (non-assigned or non-designated) 
personal communicators within the service range of 
the base station. The primary base stations 28rp 
are also connected for back-up purposes to their 
associated telephone to enable the base station to 
contact and communicate with the service node 24 
via public or cellular communications service in the 
event to the radio messaging system fails. 

The relay base stations 28rr are used by the 
radio messaging system to facilitate the relaying of 
information from the primary base stations 28rp 
and other relay base stations 28rr to the central 
base station 28c at the service node 24. The relay 
base stations 28rr can also broadcast directly to 
the personal communicators 26 for providing alert 
messages on incoming calls to the subscriber and 
for searching for stray personal communicators 
within their coverage area. 

Each base station 28, whether primary, relay or 
central, has an approximately ten mile radius effec- 
tive inter-base station communication range. Sub- . 
scriber location information transmitted via the ra- 
dio messaging system thus may necessarily travel 
through and be relayed by several base stations 28 
prior to being received at the central base station 
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28c and processed by the service node 24. Upon 
receipt of subscriber location information over the 
radio messaging system, the service node 24 
stores the data and updates the last known sub- 
scriber location on a look-up table to reflect the 
most recent tracking information on each subscrib- 
er. With this information, the service node 24 will 
know where to direct any incoming calls directed to 
the subscriber's personal telephone number. 

Each personal communicator 26 and base sta- 
tion 28 is assigned a unique identification number. 
Each primary base station 28rp is assigned one or 
more designated personal communicators 26 to 
which it has primary communications, tracking and 
locating responsibility. For example the remote 
base stations 28rp at the subscriber's home 12, 
office 14 and vehicle 16 will be assigned to the 
subscriber's personal communicator 26. The iden- 
tification numbers for base stations 28 and per- 
sonal communicators 26 are stored in the look-up 
table at the service node 24 used to route mes- 
sages withm the radio messaging system. The 
identification number of the remote base station 28r 
last in contact with the subscriber's personal com- 
municator is stored by the service node 24 in the 
look-up table with the subscriber's personal com- 
municator identification number and the directory 
telephone number of the phone at the subscriber's 
current location, if applicable. 

A primary remote base station 28rp detects the 
presence of a personal communicator 26 by pe- 
riodically broadcasting "are you there?'' messages 
to the identification numbers for each of its as- 
signed personal communicators. An assigned per- 
sonal communicator 26 within the transmit range of 
its assigned remote base station 28rp will respond 
with an "I am here" message. This indicates that 
the personal communicator 26, and hence its as- 
signed subscriber 10, are within the coverage zone 
of the assigned remote base station 28rp. The 
subscriber is thus located. The base station 28rp 
will then send a message over the radio messaging 
system to the service node 24 to update the cur- 
rent location of the subscriber. The identification 
number for the remote base station in communica- 
tion with the subscriber's personal communicator 
26 is stored by the service node 24 in the look-up 
table for access and use should the subscriber's 
personal phone number be dialed. 

If the primary base station 28rp does not re- 
ceive an appropriate response from its assigned 
personal communicator 26, it will assume that the 
subscriber 10 is not present within the transmit 
range of the base station. If the remote base station 
28rp had previously detected the presence of the 
subscriber's personal communicator 26 and on the 
subsequent broadcast received no response, the 
remote base station will again attempt to commu- 



nicate with the personal communicator and, if there 
is no response, then transmit a message via the 
radio messaging system to the service node 24 
that the subscriber has changed locations. If the 

5 remote base station 28rp had not previously de- 
tected the presence of an assigned personal com- 
municator 26, it will continue to request presence 
on a periodic basis and inform the service node 24 
when the assigned personal communicator is de- 

10 tected. 

The remote base stations, both primary 28rp 
and relay 28rr, also periodically look for stray per- 
sonal communicators 26. A stray is a personal 
communicator having an identification number to 

75 which the base station is not assigned. At periodic 
intervals, each remote base station 28r broadcasts 
a message requesting all personal communicators 
26 within range to respond. In order to prevent all 
in range personal communicators 26 from simulta- 
. 20 neously transmitting "I am here" messages to the 
requesting remote base station 28r, a sequencing 
algorithm is used to cue the personal communica- 
tors for response. According to the algorithm, each 
personal communicator 26 will delay responding 

25 for a unique time period based on the personal 
communicator identification number combined with 
a value indicating the length of time the responding 
personal communicator has been outside the range 
of a base station. This sequencing algorithm thus 

30 prevents communicator identification message col- 
lisions. The identification number for each respond- 
ing personal communicator is stored by the receiv- 
ing remote base station 28r and retransmitted via 
the radio messaging system to the service node 24 

35 for storage in the look-up table so as to update the 
current position of the subscriber 10. 

Determining the location of a subscriber 10 
who is outside the range of the assigned primary 
base station 28rp is important in order to relay alert 

40 messages concerning incoming phone calls when 
the subscriber is not at and therefore unable to 
answer the phone at any of the primary locations 
(home 12, office 14 or vehicle 16). If the system 
knows where the subscriber 10 is approximately 

45 located (last reported remote base station 28r 
area), the service node can send an alert message 
to the subscriber's personal communicator 26 via 
the radio messaging system network to notify the 
subscriber of the incoming phone call. The per- 

50 sonal communicator thus acts in a manner similar 
to a pager by beeping and displaying an incoming 
call message. Also, in emergency situations, the 
service node 24 can direct each remote base sta- 
tion 28r to broadcast an alert emergency signal to 

55 a specific personal communicator identification 
number when the exact location of the personal 
communicator is unknown. 

The personal communicator 26 is a credit card 
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sized transceiver that may be carried by the sub- 
scriber 10 in a wallet, purse or briefcase or clipped 
to the subscriber's clothing like a security badge. 
The personal communicator performs several major 
functions. First, upon receipt of a broadcast request 
from a remote base station 28r, the personal com- 
municator 26 can respond with a notification of 
presence to enable the service node 24 to locate to 
the subscriber. Second, through included input 
keys, the personal communicator 26 can transmit 
messages and commands to the service node 24 
via the radio messaging system. Third, the per- 
sonal communicator 26 can receive messages 
transmitted from the service node 24 via the radio 
messaging system regarding incoming calls to the 
subscriber's 10 personal telephone number. Fourth, 
through a number of included display devices, the 
personal communicator can provide status informa- 
tion to the subscriber 10. 

Upon receipt of an alert message from the 
service node 24 regarding the incoming phone call, 
the subscriber 10 is presented with a multitude of 
options. Through the included input keys, the sub- 
scriber 1 0 can choose and activate a number of 
system features to handle incoming phone calls 
whether or not the subscriber is at a primary loca- 
tion (home 12, office 14 or vehicle 16). For exam- 
ple, with the "hold" function activated through the 
personal communicator 26 function input keys, a 
message is relayed to the service node 24 over the 
radio message system to place the incoming call to 
the subscriber's 10 personal telephone number on 
hold while the subscriber proceeds to the nearest 
phone. If the nearest phone is also a phone at one 
of the subscriber's primary locations, the subscrib- 
er can depress the "deliver" key on the personal 
communicator (delivering the message over the 
radio message system) and the call will be routed 
to the primary location phone. If the nearest phone 
is not a phone at a primary location, the subscriber 
can go to the phone, read the phone number, enter 
that number into the personal communicator 26, 
and transmit the number to the service node 24 via 
the radio messaging system by depressing the 
"transfer" key. The service node will then redirect 
the incoming call to the number specified by the 
subscriber. 

The subscriber 10 can also choose, through 
the function input keys on the personal commu- 
nicator, to have the system "take a message" on 
the incoming call. This command will be transmit- 
ted via the radio messaging system to the service 
node 24 where a recorded message asking the 
incoming caller to leave a message will be played. 
Additionally, the subscriber can choose, through 
the "do not disturb" function key, to disable the 
pager function and have all incoming calls imme- 
diately transferred for the caller to leave a recorded 
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message. 

Other features and services, originating with 
each subscriber and the personal communicator 
function keys, are available to the subscriber 

s through, the radio messaging system and the ser- 
vice node. These services are available to the 
subscriber regardless of the subscriber's location. 
For example, the subscriber can dial up and ac- 
cess the service node and use speed dialing, 

io three-way calling, call waiting, voice activated dial- 
ing or other features to assist the subscriber in 
placing calls from the service node. With the sys- 
tem of the present invention, these calling services 
are also available to the subscriber at any location 

75 through the personal communicator and service 
node via the radio messaging system and a tele- 
phone link at a primary location. In addition, the 
subscriber can signal, through the personal com- 
municator, an emergency situation. This signal will 

20 be transmitted to the service node over the radio 
messaging system. The service node will then con- 
tact emergency services, for example by dialing 
"911", and provide location information on the sub- 
scriber to the service. The subscriber can also 

25 attach a mini alphanumeric keyboard to the per- 
sonal communicator for entry and transmission to 
the service node over the radio messaging system 
of text messages. 

Referring now to FIGURE 2, there is shown a 

30 block diagram for a base station 28 (whether re- 
mote or central) utilized by the personal telecom- 
munications system of the present invention. A 
dedicated microprocessor 52 handles all data pro- 
cessing functions of and directs all communications 

35 to and from the base station 28 including executing 
a communications application program. The ap- 
plications program for the base station 28 is stored 
in a read-only memory (ROM) 54a. A random- 
access memory (RAM) 54b is also included to 

40 provide a temporary, variable usage memory for 
temporary storage of applications program param- 
eters, other data and communications. Data bus 56 
couples the microprocessor 52 to the memory area 
54. 

45 A power input 58 is provided to supply operat- 

ing power to the microprocessor 52 and all other 
components of the base station 28. A power supply 
circuit 60 couples the power input 58 to the micro- 
processor 52 and other components of the base 

so station 28. If the base station is located at the 
service node, home or office, or is being operated 
as a relay base station 28rr, the power input re- 
ceives AC power and the power circuit converts the 
unregulated AC to regulated DC power to operate 

55 the base station 28 components. If the base station 
is located at a subscriber's vehicle, the power input 
receives DC power from the vehicle electrical sys- 
tem and the power circuit converts the power pro- 
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vided as required by the operating components of 
the base station 28. 

The applications program executed by the 
microprocessor 52 is designed, when power is first 
applied, to cause the base station 28 to poll for 
each assigned personal communicator. Thus, with 
the starting of a vehicle, the base station therein 
would automatically broadcast an "are you there?" 
message to its assigned personal communicator. 
Thus, the base station 28rp in the vehicle, and the 
service node, are immediately notified of the 
changed location of the subscriber. In addition, the 
broadcast by the base station 28rp also functions 
as an alarm in that a failure of the assigned per- 
sonal communicator to respond indicates that an 
unauthorized person has started the vehicle- Alarm 
notice can then be transmitted to the service node 
via the radio messaging system. When the vehicle 
is turned off, the base station 28 therein maintains 
power for long enough to send a message to the 
service node that the subscriber is no longer 
present for communication at the vehicle's celluiar 
phone. This automatic polling feature would also 
occur with other remote base station in the event of 
a power failure. 

The base station 28 externally communicates 
through use of one of two means. The first means 
is a transmitter circuit 64 and receiver circuit 66 
(radio transceiver) connected to the microprocessor 
52 through lines 68 and 70. respectively, for exter- 
nal radio communication using external antenna 72. 
Second, the base station 28 can be connected, via 
normal telephone lines 74 and 76 to a service node 
or an associated telephone. With the first commu- 
nications means, the base station 28 broadcasts 
and receives messages over the radio message 
system of the personal telecommunications system 
of the present invention. With the second commu- 
nications means, the base station functions as ei- 
ther a central base station 28c or primary base 
station 28rp as described above with respect to 
FIGURE 1, with the telephone connection (74 and 
76) enabling the base station to maintain contact 
with the service node in the event the radio mes- 
saging system should fail. 

Referring now to FIGURE 3, there is shown a 
block diagram for the personal communicator 26 
carried by the subscriber 10. A dedicated micro- 
processor 78 handles all data processing functions 
of and directs all communications to and from the 
personal communicator 26 including executing a 
communications application program and function 
control program. The applications and function con- 
trol programs for the personal communicator 26 are 
stored in a read-only memory (ROM) 80a. A 
random-access memory (RAM) 80b is also includ- 
ed to provide a temporary, variable usage memory 
for temporary storage of applications program pa- 



rameters, other data and communications. Data bus 
82 couples the microprocessor 78 to the memory 
80. A battery is also provided to power the compo- 
nents of the personal communicator 26. 

5 Also connected to the microprocessor 78 are 

three output devices; a speaker 84, an LED display 
86 and an LCD character display 88. These de- 
vices enable the personal communicator 26 to 
notify the subscriber of an incoming phone call to 

io the subscriber's personal telephone number. The 
speaker 84 and LED display 86 provide audible 
and visual notice of the call while the LCD display 
88 provides a written message for the subscriber 
regarding the incoming call. 

75 A function keypad 90 is provided to input data 

into the microprocessor 78. The function keypad 90 
includes numeric keys (not shown) for entering 
phone numbers, and a number of special purpose 
keys 92, including keys for performing the "hold", 

20 "do not disturb", "take a message", "transfer" and 
"deliver" functions described above with respect to 
FIGURE 1, as well as keys for other functions as 
described below or specially programmed into the 
personal communicator. The commands for per- 

25 forming the selected function may be transmitted 
by radio signal to a base station over the radio 
messaging system or audibly to the service node 
over the conventional telephone or cellular commu- 
nications line. 

30 When the audible transmission is used, the 

relevant data is output in DTMF format through the 
output speaker 84. This transmission method will 
be necessary when the subscriber wishes to per- 
form a remote log-in from a location that is not 

35 within radio transmission range of the radio mes- 
saging system. This will typically be the case when 
the subscriber is out of town, but still wants to be 
accessible for phone calls. The subscriber will then 
use the telephone and the personal communicator 

40 to create a temporary primary location to which 
incoming calls will be transferred, for example to a 
hotel room, by the service node. The subscriber 
will first enter the local phone number and a time 
of stay at that number into the personal commu- 

45 nicator and then access the service node by tele- 
phone. Then, the subscriber simply holds the 
speaker 84 of the communicator 26 up to the 
phone and depresses a remote log-in key causing 
the microprocessor 78 to execute the function ap- 

50 plications program and output over the speaker the 
personal communicator, identification number in 
DTMF format, the transfer phone number and time 
to the service node to enable proper transfer of the 
held call to the subscriber. 

. 55 In other situations, depressing a function key 

92 will cause the function message to be output by 
the microprocessor 78, according to the function 
applications program, using a radio transceiver cir- 
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cuit. The radio transceiver circuit is comprised of a 
transmitter circuit 94 and receiver circuit 96 con- 
nected to the microprocessor 78 via lines 98 and 
100, respectively, for message transmission and 
reception using an internal antenna 102 to a base 
station. Thus, when the subscriber is notified of an 
incoming call by speaker 84 and LED display 86, 
the subscriber can depress the "hold" or " take a 
message" keys 92 and the appropriate message 
will be transmitted to a base station and relayed to 
the service node for processing via the radio track- 
ing system: 

With additional function keys 92 provided on 
the personal communicator and function applica- 
tions programs stored in the memory 80, other 
features and services, originating with each sub- 
scriber, are available to the subscriber through the 
radio messaging system and the service node. 
These services are available to the subscriber re- 
gardless of the subscribers location. For example, 
the subscriber can dial up and access the service 
node from any phone and use speed dialing, three- 
way calling, call waiting, voice activated dialing or 
other features provided by the system to assist the 
subscriber in placing calls. The subscriber can also 
depress the "access" function key on the personal 
communicator 26 to cause the service node to 
determine the subscriber's current primary location 
and call the phone at that location for further use 
by the subscriber and access to the originating 
services as described above. With the system of 
the present invention, these calling services are 
available to the subscriber at any location through 
the personal communicator and service node via 
the radio messaging system and a telephone link. 
Other keys may be left unlabeled and programmed 
for specific uses requested by the subscriber. 

In addition, the subscriber can signal, through 
depressing the "emergency" key on the personal 
communicator keypad, an emergency situation. 
This signal will be transmitted to the service node 
over the radio messaging system. The service 
node will then contact emergency aid, for example 
by dialing "911". and provide location information 
on the subscriber through the radio messaging 
system as described above. 

The subscriber can also attach a mini alphanu- 
meric keyboard, preferably of the QWERTY type, 
to a port on the personal communicator for entry 
and transmission to the service node over the radio 
messaging system of text messages. These mes- 
sages) are stored by the microprocessor 78 in the 
RAM memory 80b and viewed on the LCD display 
88. Through the attached keyboard, the subscriber 
can edit and review the message. Using the "send" 
key on the keypad 90, the stored text message is 
transmitted via the radio messaging system to the 
service node. Upon receipt, the service node deter- 



mines if the message is to be delivered to a person 
or a facsimile machine and formats the message 
for subsequent transmission to its intended destina- 
tion. If the message is intended for someone with- 

5 out access to a facsimile machine or personal 
communicator, the person is called over the tele- 
phone network and the message is delivered using 
a text-to-speech conversion for audible message 
relay. Messages for other personal communicator 

io users are redirected by the service node back over 
the radio messaging system to the personal com- 
municator where an alert message is given and the 
message displayed on the personal communicator 
display. 

75 Although a preferred embodiment of the per- 

sonal telecommunications system of the present 
invention has been illustrated in the accompanying 
Drawings and described in the foregoing Detailed 
Description, it will be understood that the invention 

20 is not limited to the embodiment disclosed, but is 
capable of numerous rearrangements, substitutions 
and modifications without departing from the spirit 
of the invention. 

25 Claims 

1. A personal telecommunications system for en- 
abling a caller communicate with an individual 
at any location through the dialing of a per- 

30 sonal phone number assigned to the individual, 

comprising: 

a plurality of telephones, each at a fixed 
location designated by the individual, each 
telephone having a different specified tele- 

35 phone number; 

telephone switching means connected to a 
plurality of telephones including the telephones , 
at the locations designated by the individual for 
routing calls to the proper telephone; 

40 means for determining the presence of the 

individual at one of the designated fixed loca- 
tions; and 

control means, connected to the telephone 
switching means and the means for determin- 
es ing, for receiving an incoming call placed by 
the caller to the personal phone number as- 
signed to the individual and for routing the 
incoming call through the telephone switching 
means to the telephone at the designated fixed 
50 location where the presence of an individual 
has been identified as determined by the 
means for determining. 

2. The personal telecommunications system as in 
55 Claim 1 wherein the ^telephone switching 

means comprises: 

one or more local exchange switches, 
each exchange switch coupled for communica- 
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tion with a number of the plurality of tele- 
phones, with at least one exchange switch 
connected to the control means for delivering 
thereto the incoming call dialed to the personal 
phone number; and 

an access tandem switch coupled for com- 
munication with each of the local exchange 
switches and the control means, the tandem 
switch having means for connecting the incom- 
ing call as rerouted by and received from the 
control means to the telephone number for the 
phone at present fixed location for the individ- 
ual through the proper exchange switch. 

3. The personal telecommunications system as in 
Claim 1 wherein the means for determining 
comprises: 

central communications means connected 
to the control means; 

remote communications means at each 
fixed location designated by the individual for 
communications with the central communica- 
tions means; and 

personal communications means in com- 
munication with an in range remote commu- 
nications means, the present location of the 
individual determined the location of the com- 
munications means presently communicating 
with the personal communicator, the present 
location of the individual being communicated 
to the control means. 

4. The personal telecommunications system as in 
Claim 3 wherein the central and remote com- 
munications means comprise radio base sta- 
tions for transmitting and receiving location in- 
formation on the individual. 

5. The personal telecommunications system as in 
Claim 3 wherein the personal communications 
means comprises a microprocessor controlled 
radio transceiver for transmitting and receiving 
location information on the individual. 

6. The personal telecommunications system as in 
Claim 1 wherein the control means further 

, comprises storage means for storing the 
present location of the individual as deter- 
mined by the means for determining, the 
present location being accessed by the control 
means to reroute the incoming phone, call to 
the phone at the proper location presently 
identified with the individual. 



means dialed to the personal telephone num- 
ber of the individual, and an output line for 
routing the call to the telephone at the present 
fixed location of the individual through the 
s switching means. 

8. The personal telecommunications system as in 
Claim 1 further comprising means for notifying 
the individual through the means for determin- 
70 ing of the incoming call to the personal num- 

ber. 
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7. The personal telecommunications system as in 55 
Claim 1 wherein the control means comprises 
a dedicated service node having an input line 
for receiving incoming calls from the switching 
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mitted from the base stations to the service node for 
storage and subsequent access when a call is 
placed to the subscriber's personal telephone num- 
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the proper telephone number at the location where 
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